Many researchers have studied that many processes to effectively remove heavy metals in water/wastewater.
Introduction
The concentrations of heavy metals must be reduced to very low levels prior to release of the wastewater, because of the toxicity of many heavy metals. Especially, the removal for radioactive metals such as cesium and strontium is of increasing concern among many researchers [1] . Although many processes for heavy metals treatment have studied and applied more efficient removal processes for heavy metals are needed for recycling of water, strict regulation for the effluent concentration of heavy metals, and reducing operation cost of the process for recycling of precious metals. Each physical and chemical treatment process has their own advantages and disadvantages and understanding these factors is useful for selection and application to the specific case. In this study, various physical and chemical processes will be introduced.
Physical and Chemical Treatment Process

Chemical precipitation
The most widely used process for removal of heavy metals from solution is chemical precipitation. Patterson and Minear [2] reported that approximately 75.0% of the electroplating facilities employed precipitation treatment, using either hydroxide, carbonate, or sulfide treatment, or some combination of these treatments to treat their wastewater. The most commonly used precipitation technique is hydroxide treatment due to its relative simplicity, low cost of precipitant (lime), and ease of automatic pH control.
The solubilities of the various metal hydroxides are minimized for pH in the range of 8.0 to 11.0. Iron manganese, copper, zinc, nickel, and cobalt result in almost complete removal by hydroxide precipitation with almost no special modification required.
However, precipitation of mercury, cadmium, and lead may be slow and incomplete. When chromium is present, reduction of the solution with sodium metabisulfide, ferrous sulfate, or metallic iron prior to lime treatment is necessary. To reduce hexavalent chromium to the trivalent form, chrome bearing streams are generally segregated and treated separately. Chlorination is sometimes required to break down the complexed organic metallic compounds prior to chemical precipitation. Sulfide precipitation has been demonstrated to be an effective alternative to hydroxide precipitation for removal of heavy metals from industrial wastewaters [3] . Attractive features of this process include: Limitations of the process include the potential of H2S gas evolution and the concern for sulfide toxicity. Eliminating of sulfide reagent prevents formation of the odor causing H2S. In currently operated soluble sulfide systems which do not match demand must be enclosed and vacuum evacuated to minimize sulfide odor problems. Generally, precipitation has been widely used for their simplicity but need to be replaced by other processes due to following disadvantages [4] .
(1) It usually result in a net increase in the total dissolved solids of the wastewater being treated 
Ion exchange
In general, ion exchange is well known as technique for so- Biserka et al. [7] tried to kinetic analysis of the exchange processes between sodium ions from zeolite and Cd 2+ , Cu
2+
, and Ni 2+ ions from aqueous solutions. Also, the study on ion-exchange equilibria of Cu 2+ and Zn 2+ from aqueous solutions with commercial cation exchange resin was investigated [8] . Consequently, ion exchange may be capable of treating for high purity heavy metal solution and sequential operation. However, it requires pretreatment process to reduce suspended solid concentration in solution to prevent fouling or channeling. 
Electrolytic recovery and electrodialysis
Membrane separation
The use of membrane separation for water-reuse, wastewater volume reduction, and byproducts (such as valuable metals recovery) is gaining considerable attention in many industries.
Membrane processes can be divided into two categories. 
Evaporation / Distillation
The primary use of evaporation and distillation treatment has been product recovery, with some limited use to treat final concentrated wastewater residues to dryness. These techniques are basically end-of-the-line processes. Evaporation is simply boiling off the wastewater, leaving the contaminants behind, and reducing the waste volume. It is not the best option for the treatment of wastewater that contains organic contaminants, such as solvents, that will boil off with the water. Therefore, generally, evaporative processes are economical only for concentrated rinses and multi-stage countercurrent rinsing [16] . Metal finishers use evaporators to concentrate rinse water from certain process tanks to return it to the process tanks, recycling the process chemicals which were dragged out in the rinse water. Evaporation may be used to further concentrate the residue produced by another . However, in general, coagulation-flocculation can't treat the heavy metal wastewater completely. Therefore, coagulation-flocculation must be followed by other treatment techniques [20] .
Flotation
Foam flotation depends on the use of a surfactant that causes a non surface active material to become surface active, forming a product that is removed by bubbling a gas through the bulk solution to form foam. The use of foam flotation techniques for removal of heavy metals has been studied extensively [21, 22] . 
Cementation
Cementation is a metal-replacement process in which a solution containing the dissolved metallic ions comes in contact with a more active metal such as iron [25, 26] . Cementation is thus the Copper is cemented onto the iron and scraped off as particulate copper as it tumbles within the drum [27] .
Conclusion
The heavy metal removal using physical and chemical processes will be continuously developed because of easiness of Table 1 .
